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The Big Bang theory may not be the best universe model 
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Rationale 





There are several points to consider when evaluating the claim "the Big Bang theory (BBT) is the best model of 





our universe". The phrase ‘universe model' can be defined as a cosmological model (later referred to as just ‘model’) that 


describes how the universe began and came to be. The term 'best' here would mean supporting two meaningful universal 


phenomena, those being cosmic expansion and specifically anisotropic expansion, more than other models. This is 


because these particular phenomena have significant implications about what occurred and will occur during the early, 


modern, and future universe. Methods of cosmological and astronomical observations have substantially improved over 


past decades and more recent studies have more confidence in their conclusions (SEP, 2017). 


The BBT states that space began expanding from a gravitational singularity, is still expanding, and currently 


isotropically, with anisotropies that are so minor they are considered negligible on large scales (Britannica, 2021). 


However, new conclusions suggest that there exist non-negligible, or perhaps fundamental, anisotropies and that cosmic 


expansion laws are inconsistent with current observations. 





Therefore, the research question to investigate will be: 


Does the Big Bang theory support the recent observations of cosmic expansion and specific anisotropy? 


Background 


When mentioning 4-dimensional ‘isotropically’ expanding spacetime, it means that the space expands equally in all 


directions from any 3-dimensional point, the antonym being ‘anisotropy’, where the expansion rate is direction-dependent 


(Britannica, 2021). Also, data is used from the cosmic microwave background radiation (CMBR), which is the oldest 





remnant of the early universe’s energy distribution across space, thought to be nearly uniform, with temperature variations 


of 10° K , as seen from the first scattered photons (PBS Spacetime, 2016), and the cosmic distance ladder (CDL), a 





succession of methods used to determine the distances between various celestial objects from Earth (Wikipedia, 2022). 





Further along, galactic coordinate notation is used to relate to elliptical projections of the extragalactic sky, where 





longitude and latitude are denoted in degrees by (1, D) respectively, including upper and lower error bounds indicated with 


superscripts and subscripts respectively. 


Cosmic expansion 


The BBT states that spacetime has been expanding since 
the universe’s initial volume was zero (Pultarova, 2017), 
with a speed defined by Hubble’s constant (H ) in 





-1 —1,. : 
kms  Mpc_, being aconstant of proportionality 


between the velocity (v in km s) of a visible object and 
its distance (D in Mpc) away from Earth, producing the 
equation v = H AEE a directly proportional relationship. 


KAGRA collaboration announced an estimation of 
61<H we 80, where H o= 68 is currently the most 


likely value, which was concluded by analysing 
gravitational waves from a merging binary neutron star 
system. (Bailey, 2022). 

However, great discrepancies exist between 
research teams that independently measured H ‘ using 


different techniques, where chances of statistical fluke 





presence were as low as = x 10° (Bailey, 2022). A 
distinct example of this is when two teams measured H : 


to be 67.8 + 0.9 and 73.52 + 1.62 using CMBR and 
CDL data respectively. The most extreme error bounds of 





these figures, 68. 7 and 72.1, do not overlap, suggesting 
that statistical miscalculations are present, yet the final 
error intervals from both teams are < 2%, implying both 
teams are correct - a complete contradiction unless 
unknown physical forces influenced the data. 
Furthermore, from both teams, advocates of one method 
said that they are confident that the other method’s 
advocates are wrong (Mulhall, 2021). 

Red-shift data from astrophysicist Brian 
Koberlein can be used to further demonstrate the 
uncertainty of H ; which he calculated to be 68. 79 by 





generating a ‘best-fit’ line, yet the greater dot plot values 
hint universal expansion 1s non-linear, as there are more 
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dots above than below Koberlein’s line, which could be a 
predicted trend unproved by current data. 


Koberlein's Hubble's contant 
from standard candle plot 
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Brian Koberlein. (2012). 
Hubble's constant. 
Retrieved on 22nd of 
February 2022 from: 
https: 
briankoberlein.com 
post/hubbles-constant 
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This implies that a linear relationship of universal 
expansion speed cannot be defined precisely, and 
conflicts with the recent observations of cosmic 
expansion. 


Anisotropy 
The CMBR indicates universal isotropy, because the heat 


variation across the projection is negligibly small, as 
shown below. This is because when the first photons 
scattered, they possessed similar energy amounts, 
implying all matter was uniformly distributed globally, as 
the matter pressure and density had little variation, due to 
isotropic expansion. 


Elliptical projection of CMBR's temperature variation 





NASA. (2011). Seven Year Microwave Sky. Retrieved on 12th of March 2022, 
from: https://wmap.gsfc.nasa.gov/media/101080/ 


However, new evidence may suggest otherwise. 
Migkas et al. have probed the isotropy of cosmological 
parameters over the full extragalactic sky by utilising the 
X-ray galaxy cluster sky coverage homogeneity and 
exploiting the fact that the temperature can be measured 
independently of cosmological assumptions. Later, they 


further processed their results using other scaling 
relations, coming up with the following joint results. 


Ho anisotropy map derived by Migkas et al., 2021 
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Migkas, K., Pacaud, G., Schellenberger, G., Erler, J., Nguyen-Dang, N. T., Reiprich, T. H., Ramos-Ceja, M. E., & Lovisari, L. 
(2021). Cosmological implications of the anisotropy of ten galaxy cluster scaling relations. Retrieved on 25th of February 2022, 
from: https://arxiv.org/pdf/2103.13904.pdf 


This elliptical projection of the extragalactic sky 
demonstrates a relationship of non-negligible variation 
for H 3 where its value becomes ~ 67 at 


> +35° 5 +20° 
(Lb) ~ (280° 4g, — 15° _.. 


= 5.50, in great contrast to the more common value of 


), with a significance of 


~ 70.5 everywhere else. This evidence implies that if 
these observations were the result of anisotropic 
expansion then there must exist a ~ 9% spatial variation 


of H ora bulk flow of 900 km o which seems to 


extend a minimum of ~ 500 Mpcs. If this is true, then 
the Hubble tension could be explained, as different CDL 
team’s results may be biassed by the anisotropy of their 
objects’ sky patch. As a result, this would revolutionise 
how scientists think about distances and their relations, 
on cosmological scales. Anyhow, due to the explicit 
anisotropy detected by newer technology, all of these 
implications contradict the BBT, which assumes space 1s 
currently and will be isotropic. 


Evaluation 

Rationale and background sources used come from 
reliable outlets, with the exception of Wikipedia, which 1s 
considered inappropriate for academic use, but seemed to 
corroborate with independent sources and had more 
succinct descriptions. 

Analysis sources used are credible, coming from 
highly qualified space science communicators and 
researchers. It should be noted that Migkas et al. used 
highly scrutinised tests involving modern techniques 
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from 2020, in which they reported minimal bias in 2021, 
having compared their results to a plethora of past studies 
and 10 different independent scaling relations. However, 
more work must be done to fully confirm that their data 1s 
not prone to any unknown systematics, and investigate if 
the anisotropy extends to larger scales or if there is a 
scale of convergence with isotropy. 

So, to improve this investigation, one would need 
to directly provide recent corroborative primary sources 
for the data collected by Migkas et al., and an 
explanation for similar studies’ different conclusions. 





Hence, it can be evaluated that the used evidence 
constructs an argument against the BBT by outlining its 
discrepancies, because all reliable sources corroborate the 
less trustworthy ones, while the reliable sources have 
checked themselves for potential fallacies. 
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